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Summary A 74-year-old female was admitted to our hospital due to prolonged chest pain
that had lasted about 2 h. An electrocardiogram revealed ST-elevation in leads I, aVL, and
V3-6, with an increase in myocardial necrosis markers. Emergency coronary angiography was
performed, and left ventriculography showed the typical features of apical ballooning, and so
a diagnosis of Takotsubo cardiomyopathy (TC) was made. On the 10th day after admission, the
patient suddenly went into cardiopulmonary arrest because of a blow-out type left ventricular
(LV) free wall rupture. Despite extensive cardiopulmonary resuscitation, the patient died. TheCatecholamine
cardiotoxicity
autopsy revealed hemopericardium and a perforating wound located in the anterior wall of
the LV. It was revealed that the diagonal branch of the coronary artery was occluded, and so a
diagnosis of TC coexisting with acute myocardial infarction (AMI) was made. No previous case of
TC accompanied by AMI has been reported. We present its clinical course during hospitalization
holo
Carand the result of a histopat
© 2010 Japanese College ofIntroduction
Japanese authors initially referred to reversible left ven-
tricular apical ballooning as Takotsubo cardiomyopathy
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TC) [1,2]. TC has subsequently been given many syn-
nyms, such as stress-related cardiomyopathy and so
orth, and has been reported worldwide. The risk of
n-hospital mortality is low, and left ventricular func-
ion normalizes within a few weeks. Left ventricular
ree wall rupture has been reported, but these cases
re rare [3—7]. We describe an autopsy case involv-
ng a fatal rupture of the left ventricular free wall
ssociated with a combination of acute myocardial infarc-
Published by Elsevier Ireland Ltd. All rights reserved.
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ion (AMI) and stress-provoked cardiomyopathy (so-called
C).
ase report
74-year-old female with a history of dyslipidemia was
dmitted to our emergency department due to a prolonged
hest pain that had lasted about 2 h on April 28, [2008].
he patient reported she had been to another clinic on the
ame day to seek orthopedic advice for her chronic lum-
ago. She had no history of cardiac disease, and no family
istory of heart disease or sudden death. On admission, her
lood pressure was 169/79mmHg, and heart rate 98 bpm.
uscultation of the heart uncovered a pericardial squeak
riction sound, and that of lung resulted in no abnormal ﬁnd-
ngs. Abdominal and neurological examination ﬁndings were
egative, and there was no peripheral edema. An electrocar-
iogram on admission revealed sinus rhythm, ST-elevation
n leads I, aVL, and V3-6; ST-depression in leads II, III, aVF;
nd R-wave diminishment in leads V3 and V4. Her laboratory
ata on admission showed an increase in myocardial necro-
is markers (troponin I: 0.92g/L, creatine phosphokinase:
06 IU/L, creatine kinase-MB: 41 IU/L). Chest radiography
howed cardiomegaly (cardiothoracic ratio: 57%), but no
s
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igure 1 Cardiac catheterization. Coronary angiography reveale
oronary arteries (B). Left ventriculography in the right anterior o
arrowhead), and basal hyperkinetics (asterisk), and an end-diastolic
ion fraction of 27% (C and D). Left ventriculography in left anterio
pical ballooning (arrowhead), and basal hyperkinetics (asterisk) inS. Tsunoda et al.
ulmonary vascular congestion. Echocardiography showed
kinesis in the apex of the left ventricle (LV) and hyperkine-
is in the basal region of the LV, but no signs of pericardial
ffusion were found. She underwent an emergency car-
iac catheterization, and coronary angiography revealed
hat the principal coronary arteries were intact (Fig. 1A
nd B). However, left ventriculography (LVG) showed the
ypical features of apical ballooning (Fig. 1C—F). Based
n these ﬁndings, a diagnosis of TC was made. Her peak
reatine phosphokinase level was 1069 IU/L (upper normal
ange threshold: 194 IU/L) at 12 h after admission and grad-
ally normalized in follow-up laboratory examinations. Her
ystolic blood pressure was controlled in a range from 90
o 110mmHg with angiotensin-converting enzyme inhibitor.
nexpectedly, on May 7 (the 10th day after admission), the
atient suddenly went into cardiopulmonary arrest during
er ﬁrst shower. Cardiopulmonary resuscitation was imme-
iately started, and repeated intravenous epinephrine was
dministered, without recovery of ventricular mechanical
ctivity. Echocardiography showed a moderate echo-free
pace with asystole in all heart chambers. Despite exten-
ive resuscitation efforts, the patient died. On the basis of
hese ﬁndings and clinical evolution, a diagnosis of blow-out
ype cardiac rupture was made, and an autopsy examination
as performed.
d intact left anterior descending, circumﬂex (A), and right
blique view showed the typical features of apical ballooning
volume of 145mL, an end-systolic volume of 106mL, an ejec-
r oblique view (E and F) showed concentric circles caused by
systolic phase (F).
Takotsubo cardiomyopathy coexisting with myocardial infarction e121
Figure 2 Autopsy ﬁndings. The perforating wound is indicated by an arrow (A—C). In the sectioned proﬁle of the rupture site at
the apex (B), transmural necrosis was seen in the anterior-lateral wall. A low power view of the same section with B is indicated
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Aby masson-trichrome stain (C). Microscopically, there was no c
non-infarct tissue on hematoxylin-eosin stain (D). The coronary
occlusive lesion has ﬁbrous plaque, dissection, and thrombus on
Pathological investigations
The autopsy revealed hemopericardium with bloody peri-
cardial effusion of 190mL. The heart weight was 465 g.
There was a perforating wound, measuring 11mm in length
along the short axis of the anterior LV wall and 30mm
above the apex (Fig. 2A ). In a sectioned proﬁle of the
rupture site of the LV, a transmural myocardial necrotic
zone (40mm in diameter) was found, and the perforat-
ing wound was located on the necrotic side of the border
between the necrotic and viable myocardium, not in the
center of the thinning wall (Fig. 2B). There was a small
mural thrombus inside the necrotic wall. The LV rupture
site of the anterior-lateral wall showed inﬂammatory cell
inﬁltrations, interstitial ﬁbrosis, hemorrhage, and coagu-
lation necrosis, but there was no evidence of contraction
band necrosis (CBN) (Fig. 2C). There was no CBN in both
infarct area and non-infarct area around the necrotic tis-
sue (Fig. 2D). Similarly, the inferior-posterior wall, which
revealed akinesis in the LVG and normal myocardium macro-
scopically during the autopsy, showed normal myocardial
tissue but no evidence of CBN. These histopathological
results are not contradictory to those on the 10th day after
AMI. There was an obstructive lesion in the diagonal branch
(D2 of American Heart Association classiﬁcation) of the
m
i
a
r
oaction band necrosis in the border zone between infarct and
shows an occlusion in the 2nd diagonal branch (arrow in E), the
atoxylin-eosin stain (F).
oronary arteries (Fig. 2E). Microscopically, the D2 ostial
esion showed severe stenosis due to plaque, dissection, and
hrombus (Fig. 2F).
iscussion
n the present case, we diagnosed TC on admission, sud-
en death caused by LV free wall rupture occurred on the
0th day after admission, and we made a ﬁnal diagnosis as a
ombination of TC and anterior-lateral AMI due to occlusion
f the diagonal branch based on the results of the autopsy.
here are no formal diagnostic criteria for TC, some guide-
ines suggest that signiﬁcant organic stenosis of the coronary
rtery must be excluded in the diagnosis of TC [8]. In theory,
tress-related myocardial damage is one of the mechanisms
hrough which TC could coexist with AMI, and it may be indis-
inguishable from TC and AMI. Although no such combination
as been reported previously, it is known that both TC and
MI beget fatal cardiac rupture.
The overall incidence of cardiac rupture followingyocardial infarction is estimated to be about 2—7%, but
t accounts for as much as 15% of the in-hospital mortality
fter AMI [9]. On the other hand, the ﬁrst reported case of
uptured TC was described by Akashi et al. [3], and 5 cases
f free wall rupture have been reported since then [3—7].
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autopsied hearts with acute myocardial infarction after treat-122
mong these, the two studies by Ohara et al. [4] and Sacha
t al. [6] included autopsy reports.
In coexisting cases of TC and AMI, as described in the cur-
ent patient, could pathological investigation of the autopsy
eart discriminate whether the ventricular free wall was
uptured by TC and/or AMI? The site of the transmural
ecrotic tissue revealed myocardial coagulation necrosis
ith hemorrhaging, inﬂammatory leukocyte inﬁltration, and
nterstitial ﬁbrosis. The present ﬁndings are consistent with
he 10th day of AMI. It is unclear whether the present
ndings agree with a rupture on the 10th day from the
nset of TC because no previous cases have been reported.
he necrotic zone was limited to the partial areas of the
pical ballooning in our case, and the myocardial tissue sur-
ounding the necrotic zone was both macroscopically and
icroscopically normal. These ﬁndings are in agreement
ith a report by Ohara et al. [4]. On the other hand, Sacha
t al. [6] reported that LV functional abnormalities cor-
esponded to the distribution and intensity of CBN. The
ommon histological characteristics of TC are multiple foci
f CBN extending beyond a single epicardial coronary dis-
ribution, and direct catecholamine cardiotoxicity [6,8]. In
previous report of autopsied hearts in AMI, the distribu-
ion of CBN was mainly in the peripheral zone of the infarct
rea [10]. Sacha et al. [6] demonstrated CBN on the 2nd day
fter the onset of TC, but there was no evidence of CBN in
he patient of Ohara et al. [4] (on the 7th day) or our present
ase (on the 10th day). In our present pathological analysis,
t was hard to clarify the characterized phenomenon with
egard to the cause of the cardiac rupture.
In conclusion, there are several reasons for incomplete
ntemortem diagnosis. First, because D2 occlusion is an
stial lesion, the entry of the branch was not imaged
y coronary angiography. Second, the collateral ﬂow was
ot imaged because of probably contributing to secondary
schemia caused by increased wall tension in the apical
egion [11]. And ﬁnally, the LV morphology in this case had
oncoronary distribution wall motion abnormalities, extend-
ng beyond the territory of D2. TC is considered to have
favorable prognosis, so the predictors of and preventive
herapeutics against cardiac rupture have not been fully
nvestigated. Based on our experience, it is necessary in
C patients to frequently reappraise the diagnosis made on
dmission with electrocardiogram and echocardiography in
rder to perceive the signs of a cardiac rupture as early as
ossible.
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